Allocation of nursing staff to patient care in our teaching hospital Intensive Care Unit is based on providing the care considered necessary, bearing in mind the experience of the nursing staff and the care requirements of the patients. A detailed study of the nurse:patient ratio over a two month period has been carried out. It was found that there was considerable variation in both hours of care required and hours of care delivered from shift to shift. The study supported the principles used in staff allocation based on professional judgement, namely the acceptance of a high nurse: patient ratio, with other staff available for special duties, administration and education.
The experience and numbers of nursing staff in an Intensive Care Unit (lCU) are prime determinants of patient care and hence of results of therapy. ICUs are expensive to run, and a major cost in their function is the wage bill for nursing staff.
Nurse staffing requirements for ICUs are difficult to define, because units vary in the type of patients they treat, the complexity of treatment, the patient load, and many other factors. Attempts have been made to establish nurse staffing requirements for acute care areas by time and motion studies, work sampling, consideration of the difficulty of carrying out specific nursing assignments, and the evaluation of patient needs.
This paper reports a study designed to analyse the nurse staffing and patient load in a nine bed general ICU within a 500 bed general hospital over a two month period. The ICU accepts all critically ill patients in the hospital, with the exception of coronary care and neonatal intensive care patients. Medical staff dedicated to the unit provide primary patient care,1 with referring units acting as consultants.
METHODS
Patients in the ICU were categorised into 3 groups which indicated their care needs, based on criteria derived from the monitoring and therapy component of the unit's data collection system. 2 In this system, prospective recording is carried out of the number of days of each type of monitoring and therapy each patient receives. This information, together with time of admission and time of discharge, allowed categorisation of patients on a shift basis during the study.
Grade 1 included patients who did not require any invasive monitoring or complex form of therapy.
Grade 2 included patients with an endotracheal or tracheostomy tube being weaned from artificial ventilation or breathing spontaneously, patients on dialysis, patients with multiple infusions, and patients receiving continuous epidural analgesia.
Grade 3 included patients whose lives depended on support systems, including controlled ventilation under sedation or muscle relaxation, or catecholamine infusion and invasive haemodynamic monitoring of an unstable cardiovascular system.
In order to compare this information with nursing requirements, prospective recording was carried out of the numbers and categories of nurses staffing the unit on each of 3 shifts of each day for the last 2 months of 1981. Staff were allocated duties on the basis of the professional judgement of the Registered Nurse-in-Charge.
The principles used in staffing in this way were based on the following basic premises. orientation and education of staff, as well as for vacation and sick leave. 8 . Special areas such as equipment servicing must be adequately staffed in addition to the staff required for clinical care. 9. Staffing levels must take into account the need to respond adequately to the needs of patients' relatives. Data coding sheets were filled out by nursing staff on each shift to indicate their classification: Registered Nurse (RN) with or without a Critical Care Certificate following a 12 month course, RN with or without 12 months ICU experience; Junior RN; Agency RN; Enrolled Nurse (EN) with or without ICU experience, their allocation during the shift (Shift Senior, Team Leader, Ward Duties, Equipment, Patient Care), the grade of the one or two patients to whom they were allocated, and whether they were acting as a reliever. Students undertaking the 12 month Critical Care Course were classified as RN with 12 months ICU experience. They were not Tables 1-2. Data from the coding sheets were entered into a Hewlett-Packard HP-lOOO computer system via an on-line data entry program. This program provided initial data checking and reporting. Data were then transferred via magnetic tape to a DEC-lO computer system for analysis, using SPSS (Statistical Package for the Social Sciences).
Graphical output of results was produced via a Hewlett-Packard 2657A12631G terminal! printer combination.
From the two computer print-outs, it was possible to establish the nurse:patient ratio for each shift of each day, including the grade of each patient, and the category of nurse attending the patient. In addition, the duties of nurses not involved in bedside patient care were evident. A record of sick leave during the study was kept.
Patient care hours required were calculated by recording hours that each patient of each grade was in the unit, and allowing a 1:2 nurse:patient ratio for Grade 1, I: I ratio for Grade 2, and 1. 5: I ratio for Grade 3.
Nursing hours delivered were calculated by recording hours on duty less time for hand over at the beginning and end of shift, time for inservice education, meal, tea, and personal breaks -a total of 2 hours per nurse per shift.
Additional duties of nursing staff, such as response to resuscitation and retrieval calls, were not studied, nor were the numbers of staff permanently allocated to activities such as equipment maintenance and education.
In addition to these staff on bedside patient care, and the Registered Nurse-in-Charge, it was policy to allocate staff members duties as Shift Senior for each shift, Team Leader for each 4-5 patients for each shift, Ward Duties for each shift, and Equipment Room Nurse for each morning shift.
RESULTS
Nurse staff categories and hours of patient care given are shown in Figure I for the 90 consecutive shifts during one month. Hours of patient care required for each grade of patient for the same shifts are shown in Figure 2 . Examination of these figures shows the considerable variation in both hours of care required for each patient category, and hours of care delivered by different categories of nursing staff on a shift by shift basis.
A comparison of nursing staff hours of care given per week for each shift for 8 weeks and hours of patient care required per week for each shift are shown in Table 3 . The ratio of nurse:patient hours varies from shift to shift and from week to week.
During the period studied, there were 29 shifts without a Ward Duties Nurse and 8 morning shifts with no Equipment Nurse.
On 39 shifts it was necessary to call in a relief nurse from outside the unit. On 73 shifts, a unit staff member was sent from the unit to relieve in the general wards. In the same month, there were 89 shift absences on sick leave. The deficit in hours of nursing care available in Table 3 (13 hours/shift), was made up by assistance from Team Leaders, Shift Senior and Ward Duties Nurses.
Unit activity for the period is shown in Table 4 . 
DISCUSSION
From the early days of intensive care it was stated that the required nurse:patient ratio was 1 nurse/patient/shift, the majority of the staff being fully trained in their field. These criteria were used in Australia,3.4 Britain,5 and Sweden. 6 The Australian and New Zealand Intensive Care Society states that nurse staffing for a top level ICU should include a nursing supervisor, a nurse educator, a charge sister for each shift, and a nurse:patient ratio of 1: 1, with some patients requiring a 2: 1 ratio, and some a 1:2 ratio.7
Anaesthesia and Intensive Care, Vol. 11, No. 2, May, 1983 In more recent years, attempts have been made to calculate nurse:patient ratios on a variety of bases,8 which include rigid categorisation of patients, establishment of standard times and frequencies for nursing activities, and determination of average patient profiles and average unit occupancy. However, nursing dependency techniques indicate quantity of care rather than quality, it is difficult to categorise patients accurately, there can be no "standard" time for a procedure, and studies have difficulty in analysing crisis or potential crisis situations. It has been recognised for some time that grading of patients in leu in terms of care requirements allows a more accurate estimation of nursing staff members required. In one such study in which patients were categorised into 4 groups, it was found that the nurse: patient ratio was 1:1, 1:l.33, 1:2 and 1:3, respectively, indicating the need for 24, 18, 12 and 8 hours of care per 24 hours. In the study, patient NURSE STAFFING IN leu 123 categories were linked to specific nurse:patient ratios, rather than time allotments. The importance of care required, based on professional nursing judgement, was considered more important than care rendered. "Unlike most average care-hour based staffing programs directed toward general patient populations, this methodology applies specifically to critically ill patient populations. ,, 9 The nurse staffing in our unit varies in experience from shift to shift. There are relatively few RNs with critical care certificates, and some RNs and ENs with little leu experience. A varying amount of supervision and assistance by Shift Senior and Team Leader is therefore required. Unit policy dictates that certain procedures such as checking and administration of narcotics, checking and administration of blood, and chest physiotherapy require two nurses.
Hours of care required vary from patient to patient within each grade. Thus, although a fixed nurse:patient ratio was used in calculations, there are times when a Grade 3 patient needs the immediate attention of 2 or 3 nurses.
Time for breaks during periods of stress and time for education are as essential as meal and tea breaks if staff morale is to be maintained, sick leave reduced, and turnover minimised.
In calculating staff requirements, the need for time for senior staff to administer the unit, to orientate new staff, to supervise and teach, and to solve problems must be recognisedthey cannot be excluded in any calculations regarding direct patient care.
The erratic workload in terms of patient numbers and grades in an leu makes it extremely difficult to roster appropriate staff numbers. In times of crisis, extra staff must be found, while in slack times, leu staff are expected to leave the unit to relieve in the general wards. Both these factors cause problems in management of the unit. Figures 1 and 2 show the considerable variation in the number of hours of care required by each grade of patient, and the number of hours of care delivered by a variety of categories of nursing staff, shift by shift. Rostering of staff adequately for this erratic workload is an administrator's nightmare.
Anaesthesia alld Intensive Care, Vol. ll, No. 2, May, 1983 In times of crisis, the team leader and shift senior must become involved in patient care until relieving staff can be arranged.
Unit activity is greatest during the day (Table  4 ), but staffing cannot be reduced much at night because of the same patient care load and the possibility of emergencies.
It has been shown repeatedly that failure to take a realistic approach to staff requirements results in incidents due to understaffing (including patient deaths),lo low morale, increased sick leave, increased staff turnover, 11 "burn-out" ,12 and increased risk of crossinfection.
Examples of these problems are not hard to find. In a survey conducted in the U.S.A., the leu nursing turnover rate was found to vary from 15-75070 per annum.13 "Burn-out" has been defined as "disillusionment and loss of motivation for creative involvement" .12 Factors contributing to this include constant exposure to crisis and death, overwork due to understaffing resulting in fatigue, the technological environment of the leU, and situations which threaten the staff's sense of competence.
In this study it was obvious that on some shifts the number of appropriately trained nursing staff was deficient, and patient care and safety were achieved by a high nurse:patient ratio with appropriate qualified staff supervision.
While the number of staff required to staff for a given patient population is relatively easy to establish, it is the "mix" of fully to partly trained staff that is difficult to lay down with any certainty. As mentioned in the introduction, nursing staff requirements in leu depend on many factors which vary from unit to unit. However, the principles of staffing discussed here are applicable to, or can be modified for, any unit.
